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$1(\mathrm{a})$ PAST $2(\mathrm{b})$ -ed





$(\Sigma, v)$ \Sigma $v$ $\Sigmaarrow \mathrm{N}\mathrm{x}\mathrm{N}$
$v$ $(\Sigma, v)$ \Sigma
$\sigma\in\Sigma$ $v(\sigma)=(l, r)$ $l$ \mbox{\boldmath $\sigma$} $r$ \mbox{\boldmath $\sigma$} $v^{-1}((l, r))$
$\Sigma_{l,r}$
$\Omega$ $d_{W}$ : $\Omegaarrow 2^{\Sigma}$ $\Omega$ a,b [$a\neq b$ iff $d_{W}(a)\cap$
$d_{W}(b)=\emptyset]$ $d_{W}$ $\Omega$ $\Sigma$
( 1. 1)
$\Omega$ $\Sigma$ work $\in\Omega$
$dw(work)=$ { $work_{1},$ $work_{2},$ $\ldots,$ xorkk} o $work_{1}$ $v(work_{1}))=(0,0)$
work: $(1 <\leq k)$ $(1,1),(1,0)$




1. $u\in D$ $u_{1},$ $u_{2}\in(\mathrm{Z}-\{0\})^{*}$ $u=u_{1}u_{2}$ $u_{1}\in D$
2. $u\in D$ $i$ $ui\in D$ $i\leq j<0$ $j$
$uj\in D$ $uj$ $u$ $\mathrm{j}$
3. $u\in D$ $i$ $ui\in D$ $0<j\leq i$ $j$
$uj\in D$ $uj$ $u$ $\mathrm{j}$
1. 3( )
\alpha : $Darrow\Sigma$ \Sigma
1. $D$ $D$ $\alpha$ $\epsilon\in D$ $\alpha$
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2. $\alpha$ $\alpha(u)\in\Sigma$
$\forall u\in D,$ $v( \alpha(u))=(\max(\{|i||ui\in D, i<0\}\cup\{0\}), \max(\{i|ui\in D, i>0\}\cup\{01))$
$\max\{|u||u\in D\}-1$ $\alpha$ $\Sigma$ $s_{\Sigma}$
$1(\mathrm{b})$ 1
1. 4( )
$\Sigma$ $\alpha\in s_{\Sigma}$ $u\in D$ $D_{u}=\{u’|uu’\in D\}$ $D_{u}$
$\alpha_{u}$ : $Darrow\Sigma \text{ }\alpha_{u}(u’)=\alpha(uu’)$ $\alpha$ $u$
$\alpha_{1}$ $\alpha_{2}$
$\Sigma$ $D_{\alpha_{1}}$ $D_{\alpha_{2}}$ $\alpha$ $u\in D_{\alpha_{1}}$
$D’=(D_{\alpha_{1}}-\{uu’|uu’\in D_{\alpha_{1}}\})\cup\{uu’|u^{J}\in D_{\alpha_{2}}\}$ $D’$
$\alpha’$ : $D’arrow\Sigma$ $w\in D’$
$\alpha’(w)=\{$
$\alpha_{1}(w)$ $(w\in D_{\alpha_{1}}-\{uu’|uu’\in D_{\alpha_{1}}\})$
$\alpha_{2}(u)$ $(w=uu’ , u’\in D_{\alpha})2$
$\alpha’$
$\alpha_{1}$ $u$ $\alpha_{u}$ $\alpha_{2}$
$\alpha_{1}(uarrow\alpha_{2})$
$\Sigma$ $\Sigma$ $(,)$ $\alpha$ : $Darrow\Sigma$
1. $D=\{\epsilon\}$ $\alpha(\epsilon)=\lambda\in\Sigma_{0,0}$ $\alpha$ $\lambda$
2. $D\neq\{\epsilon\}$ $\alpha(\epsilon)=\sigma\in\Sigma_{1,r}$ $-1,$ $\ldots-l,$ $1,$ $\ldots r$ $\alpha$
$s_{-1},$ $\ldots,$ $s-\iota,$ $S1,$ $\ldots,$ $S_{r}$
$\alpha$ $(s_{-}\iota\cdots s-1\sigma s_{1r}\ldots S)$
1. 5 ( )
$P:s_{\Sigma}arrow\Sigma^{*}$ $\Sigma$ $\alpha\in s_{\Sigma}$
$P(\alpha)=\{$
$\lambda$ $(\alpha=\lambda\in\Sigma 0,0)$
$P(\alpha_{-\iota})\cdots P(\alpha-1)\sigma P(\alpha_{1})\cdots P(\alpha_{r})$ $(\alpha=(\alpha_{-\iota}\cdots\alpha_{-1}\sigma\alpha 1\ldots\alpha_{r}), \sigma\in\Sigma_{l,r})$
$P$ $P(\alpha)$ $\mathcal{A}$ $P$ $S_{\Sigma}arrow\Sigma^{*}$
1. 2
$1(\mathrm{b})$ $\Sigma=$ {the barrister-ed urge the judge to be merciful} $\circ$
urge $(2,2)$ merciful $(0,0)$ urge 1
barrister. 2 -ed 1 judge , 2 to merciful
2 $\cdot 1\cdot 1$ , judge the 1 $\cdot-1$




4 $M=(Q, \Sigma, f, Q’)$ $Q$
$\Sigma$ $Q’\subseteq Q$
$f$ $\Sigmaarrow(Q^{1}\mathrm{x}Q^{r}arrow Q)$
$\sigma\in\Sigma_{l,r},$ $(l, r>0)$ $f(\sigma):Q^{l}\mathrm{x}Q^{r}arrow Q$
$\sigma\in\Sigma_{0,r},$ $(r>0)$ $f(\sigma)$ :Q7\rightarrow Q $\sigma\in\Sigma_{l,0},$ $(l>0)$ $f(\sigma)^{\backslash }$. $Q^{l}arrow Q$
$\lambda\in\Sigma_{0,0}$ $f(\lambda)$ $Q$
$\sigma\in\Sigma$ $f(\sigma)$ $M$
$\rho$ ; $S_{\Sigma}arrow Q$ $M$
1. $\alpha=\lambda\in\Sigma_{0,0}$ $\rho(\alpha)=f_{\lambda}$
2. $\alpha=(\alpha_{-l}\cdots\alpha_{-}1\sigma\alpha_{1}\cdots\alpha_{r}),$ $\sigma\in\Sigma_{l,r}$ $\rho(\alpha)=f_{\sigma}(\rho(\alpha-l), \cdots, \rho(\alpha_{-1}), \rho(\alpha 1), \cdots, \rho(\alpha_{r}))$





1. $A\subseteq T$ $A$ $(0,0)$
2. $a\in A$ $t\in T$ $v(t)=(l, r)$ $(t/a)\in T,$ $(a\backslash t)\in T$
$v((t/a))=(l, r+1),$ $v((a\backslash t))=(l+1, r)$
$a,$ $b\in A$ $t\in T$ $(b\backslash (t/a))=((b\backslash t)/a)$
.
$\forall t,$ $s\in T$ $(t/s)\cdot s=t$ $s\cdot(s\backslash t)=t$
$T$ $e,$ $v(e)=(0,0)$ $t\in T$ $e\cdot t=t\cdot e=t$
$\Sigma$ $T$ $d_{T}$ $\Sigma$
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2. 2( )
$x$ $(0,0)$ $S_{\Sigma}^{x}$ $x$
$\Sigma$
1. $s_{\Sigma}\subset S_{\Sigma}^{x}$ , $x\in S_{\Sigma}^{x}$
2. $\sigma\in\Sigma_{l,r}$ $(x_{-}\iota\cdots x_{-1}\sigma x1\cdots x_{r})\in S_{\Sigma}^{x}$ $x_{-l},$ $\ldots,$ $x_{-1,1}x,$ $\ldots x_{\gamma}$
$\bullet$ $0\leq i\leq r$ $i$ $x_{k}\in s_{\Sigma},$ $(0<k\leq i)$ $x_{k},$ $(i<k\leq r)=x\mathrm{o}$
$\bullet$ $-l\leq i\leq 0$ $i$ $x_{k}\in s_{\Sigma},$ $(i\leq k<0)$ $x_{k},$ $(-l\leq k<i)=x$









$d_{T}$ $S_{\Sigma}^{x}$ $\alpha\in S_{\Sigma}^{x}$
1. $\alpha=\lambda\in\Sigma_{0,0}$ $d_{T}(\alpha)=d\tau(\lambda)$ , $\alpha=x$ $d_{T}=\{e\}$
2. $\alpha=(\alpha_{-l}\ldots\alpha_{-1}\sigma\alpha_{1}\ldots\alpha’),$ $\sigma\in\Sigma_{l,r}$ |
$d_{T}(\alpha)=\{t|\exists t:\in d\tau(\alpha:), (-l\leq i<0,0<i\leq r), t’\in d_{T}(\sigma) t=t_{-l}\cdots t_{-1} .t’\cdot t_{1}\cdots t_{r}\}$
$S_{\Sigma}^{x}$ ${ }$ $\alpha,\beta\in S_{\Sigma}^{x}$
1. $(s\backslash t)\in d_{T}(\alpha),$ $s\in d_{T}(\beta)$ $\gamma=\beta\alpha=\alphaarrow^{1}\beta$ $t\in d_{T}(\gamma)$
2. $(t/s)\in d_{T}(\alpha),$ $s\in d_{T}(\beta)$ $\gamma=\alpha\rho=\alphaarrow\beta r$ $t\in d_{T}(\gamma)$
2. 3( )
4 $G=(\Sigma, A, d\tau,Tf)$ $\Sigma$ $A$
$d_{T}$ $\Sigma$ $T_{j}$ $A$
$S(G)=\{\alpha|\alpha\in S_{\Sigma}, d\tau(\alpha)\cap Tf\neq\phi\}$ $G$ $L(G)=P(S(G)$











he -ed admit his guilt to police
$np$ $\Rightarrow vp$ $vp/np$; to $P_{\mathrm{Q}]}$ $arrow np$ $np$ $to\not\in$]$/np$ $np$
$(0,0)$ $(0,0)$ $(1,2)$ $(0,0)$ $(0,0)$ $(0,1)$ $(0,0)$
-
( )
$A=$ { $np,$ $sen$ ,to } to
$\tau_{f}=\{sen\}$ $\circ$ $vp$ $(np\backslash Sen)$ $vp/np$) to ($(vp/to$ )/np)
$\Rightarrow$ $arrow np$
he admit guilt to police
$np$ $vp/np;to^{f}\mathrm{p}]$ $np$ to $P_{\beta]}/np$ $np$
$v(\overline{he}((a\overline{dm}itg\overline{uil}t)(top\overline{olic}e\wedge)))=\{sen\}$
$G$ $L(G)$






6 $N=(Q, \Sigma, \Gamma,\delta,q0, \Gamma’)$ $Q$
$\Sigma$ $\Gamma$
$q0\in Q$ $\Gamma’\subseteq$ Fo,o $\delta$
$(Q\mathrm{x}\Sigma\cup Q\mathrm{x}\Gamma \mathrm{x}\Gamma)arrow 2^{Q\mathrm{x}\Gamma}$
$\bullet$ $p,$ $q\in Q$ $\sigma\in\Sigma,$ $\gamma\in\Gamma$ $(p, \gamma)\in\delta(q, \sigma)$ $v(\sigma)=v(\gamma)$
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. $p,$ $q\in Q$ $\gamma_{1},$ $\gamma_{2},$ $\gamma\in\Gamma$ $(p, \gamma)\in\delta(q, \gamma_{1}, \gamma 2)$
$-v(\gamma_{1})=(0,0),$ $v(\gamma_{2})=(\iota, r),$ $v(\gamma)=(l, r-1)$
$-v(\gamma_{1})=(\iota, r),$ $v(\gamma_{2})=(0,0),$ $v(\gamma)=(\iota_{-}1, r)$
$Q\mathrm{x}\Sigma^{*}\mathrm{x}\Gamma^{*}$ $N$ $\Rightarrow$ $p,$ $q\in Q$
$w,$ $w’\in\Sigma^{*}$ \mbox{\boldmath $\phi$}, $\phi’\in \mathrm{r}*$ $(q, w, \phi)\Rightarrow(p, w’, \phi’)$
. $a\in\Sigma$ $\gamma\in\Gamma$ $w=aw’,$ $\phi’=\gamma\phi$ $(p, \gamma)\in\delta(q, a)$ $b_{-}|$
$\bullet$ $w=w’$ $\gamma,$ $\gamma_{1},$ $\gamma_{2}\in\Gamma$ $\phi=\gamma_{1}\gamma_{2}\phi’’,$ $\phi’=\gamma\phi’’$ $(p, \gamma)\in\delta(q, \gamma_{1},\gamma_{2})$
$c_{1},$ $c_{2}$ $c_{1}\Rightarrow c_{2}$ Cl $c_{2}$
$N$ \Rightarrow $\Rightarrow^{*}$







$\bullet$ Dr. Brown is specialist in chest diseases.
$\bullet$ He began talking about his family.
$\bullet$ He dared me to jump across the stream.
$\bullet$ He offered drinks to everyone in the bar.
$\bullet$ John appears to want to be loved by Mary.
$\bullet$ Miss Nancy is an angel of a nurse.
$\bullet$ She read the letter to all her friends.
$\bullet$ He promised me to be here.
$\bullet$ He sold his car to one of his neighbours.
$\bullet$ There’s still time for us to see the film
.
$\bullet$ They left me to do all the dirty work.
$\bullet$ We owe it to society to help in apprehension of criminals.
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